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PREFACE 


This  report  is  prepared  under  guidance  contained  In  the  Recommended  Guide¬ 
lines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations.  Copies 
of  these  guidelines  may  be  obtained  from  the  Office  of  Chief  of  Engineers, 
Washington,  D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is  to  iden¬ 
tify  expeditiously  those  dams  which  may  pose  hazards  to  human  life  or  pro¬ 
perty.  The  assessment  of  the  general  condi ton  of  the  dam  is  based  upon 
available  data  and  visual  inspections.  Detailed  Investigations,  testing, 
and  detailed  computational  evaluations  are  beyond  the  scope  of  a  Phase  I 
investigation;  however,  the  investigation  is  intended  to  identify  any  need 
for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  condition 
of  the  dam  is  based  on  observations  of  field  conditions  at  the  time  of  in¬ 
spection  along  with  data  available  to  the  inspection  team.  In  cases  where 
the  reservoir  was  lowered  or  drained  prior  to  inspection,  such  action,  while 
improving  the  stability  and  safety  of  the  dam,  removes  the  normal  load  on 
the  structure  and  may  obscure  certain  conditions  which  might  otherwise  be 
detectable  if  inspected  under  the  normal  operating  environment  of  the 
structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on  numerous  and 
constantly  changing  Internal  and  external  conditions,  and  is  evolutionary 
in  nature.  It  would  be  incorrect  to  assume  that  the  present  condition  of 
the  dam  will  continue  to  represent  the  condition  of  the  dam  at  some  point 
in  the  future.  Only  through  frequent  inspections  can  unsafe  conditions  be 
detected  and  only  through  continued  care  and  maintenance  can  these  condi¬ 
tions  be  prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic  and 
hydraulic  analyses.  In  accordance  with  the  established  Guidelines,  the 
spillway  design  flood  is  based  on  the  estimated  "Probable  Maximum  Flood" 
for  the  region  (greatest  reasonable  possible  storm  runoff),  or  fractions 
thereof.  The  spillway  design  flood  provides  a  measure  of  relative  spill¬ 
way  capacity  and  serves  as  an  aid  in  determining  the  need  for  more  detailed 
hydrologic  and  hydraulic  studies,  considering  the  size  of  the  dam,  its 
general  condition  and  the  downstream  damage  potential. 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 

BRIEF  ASSESSMENT  OF  GENERAL  CONDITION  . 
AND 

RECOMMENDED  ACTION 


Name  of  Dam: 

Maple  Lake  Dam 

NDI  ID  No.  PA-01026 

DER  ID  No.  57-38 

Size: 

Small  (14.4  feet  high;  126.5  acre-feet) 

Hazard 

Cl  assi fication : 

High 

Owner: 

Russell  E.  Houk 

605  Country  Club  Drive 

Bloomsburg,  Pennsylvania  17815 

State  Located: 

Pennsylvania 

County  Located: 

Sullivan 

Stream : 

Branch  of  Blackwater  Run 

Date  of  Inspection: 

July  14,  1981 

Based  on  visual  Inspection,  the  Maple  Lake  Dam  Is  judged  to  be  In  good 
condition.  Based  on  the  size  and  the  hazard  classification  of  thd  dam, 
the  recommended  Spillway  Design  Flood  (SDF)  varies  from  1/2  PMF  (one-half 
of  the  Probable  Maximum  Flood)  to  the  full  PMF.  Because  of  the  small 
storage  capacity  of  ;the  reservoir,  the  1/2  PMF  Is  selected  as  the  SDF  for 
the  Maple  Lake  Dam.  'Under  the  present  conditions,  the  spillway  will  pass 
approximately  37  percent  of  the  PMF.  Should  the  top  of  the  dam  be  restored 
to  Its  design  elevation,  the  spillway  could  pass  the  SDF  without  overtoppln 
the  dam.v^  Overtopping  depth  of  0.47  foot  and  overtopping  duration  of  2.5 
hours  werKcalculated  for  a  flood  magnitude  of  1/2  PMF.  It  was  judged 
that  Maple  ^ake  Dam  could  withstand  the  depth  and  duration  of  overtopping 
for  the  selected  SDF  without  failure.  Nevertheless,  continuous  overtopping 
of  the  dam  beydxjd  the  present  spillway  capacity  and  during  flood  magnitudes 
that  are  larger  than  the  1/2  PMF  could  cause  severe  embankment  erosion  that 
may  affect  the  Integrity  of  the  embankment.  Therefore,  the  spillway  is 
rated  as  Inadequate  but  not  seriously  Inadequate. 


11. 


Although  the  embankment  appears  to  be  In  good  condition,  the  displaced 
riprap  on  the  upstream  face  of  the  dam  and  the  brush  and  trees  in  the 
spillway  outlet  channel  on  the  lower  downstream  slope  and  at  the  toe 
of  the  dam  indicate  that  these  deficiencies  should  be  remedied  and  in¬ 
cluded  within  the  maintenance  program  for  the  dam. 

The  following  investigations  and  remedial  measures  are  recommended  for 
immediate  Implementation  by  the  owner. 

(1)  Raise  the  top  of  the  dam  to  Its  design  elevation,  so  that  the 
capacity  of  the  spillway  can  be  increased  to  pass  the  SDF  witnout 
overtopping  the  dam. 

(2)  Fill  in  the  isolated  scarps  on  the  upstream  face  of  the  dam  with 
appropriate  filter  material  and  replace  the  dislodged  riprap  at 
these  locations. 

(3)  Remove  trees  and  brush  from  the  spillway  outlet  channel,  the  lower 
downstream  slope  and  the  toe  of  the  dam. 

(4)  Monitor  the  rate  and  clarity  of  seepage  flow  at  the  toe  of  the 
dam,  as  well  as  the  horizontal  and  vertica1  extent  of  the  wet 
area  on  each  side  of  the  outlet  pipe.  Take  appropirate  action 
as  required. 

All  monitoring  programs,  design,  and  supervision  of  remedial  measures 
should  be  performed  by  a  Professional  Engineer,  experienced  in  the  design 
and  construction  of  dams. 

In  addition,  it  is  recommended  that  the  owner  take  the  following  pre¬ 
cautionary  operational  and  maintenance  measures: 

(1)  Develop  a  detailed  emergency  operation  procedure  and  warning  system 
to  facilitate  timely  and  orderly  evacuation  of  the  downstream  popu¬ 
lation  if  any  hazardous  conditions  at  the  dam  are  observed. 

(2)  When  warnings  of  a  storm  of  major  proportions  ar .  given  by  the 
National  Weather  Service,  activate-  the  emergency  operation  and 
warning  system  procedures. 

(3)  After  satisfactory  implementation  of  the  remedial  measures  resulting 
from  the  recommended  additional  investigations,  institute  a  formal 
inspection  and  maintenance  program  for  the  dam.  As  presently  re¬ 
quired  by  the  Bureau  of  Dams  and  Waterway  Management  of  PENNDER, 
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MAPLE  LAKE  DAM 


the  program  shall  Include  an  annual  inspection  of  the  dam  by  a 
Professional  Engineer,  experienced  in  the  design  and  construction 
of  dams.  Deficiencies  found  during  annual  inspections  should  be 
remedied  as  necessary. 


Submitted  by: 

GEO-TECHNICAL  SERVICES,  INC. 


Date:  August  31,  3981 


Approved  by: 

DEPARTMENT  OF  THE  ARMY 

BALTIMORE  DISTRICT.  CORPS  OF  ENGINEERS 
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PHASE  I  INSPECTION  REPORT 
NATION At  DAM  INSPECTION  PROGRAM 

MAPLE  LAKE  DAM 

NDI#  PA-01026,  PENNDER#  57-38 
SECTION  1 

GENERAL  INFORMATION 


1.1  Authority. 

The  Dam  Inspection  Act,  Public  Law  92-367,  authorized  the  Secretary 
of  the  Army,  through  the  Corps  of  Engineers,  to  initiate  a  program  of  in¬ 
spection  of  dams  throughout  the  United  States. 

1.2  Pu rpose. 

The  purpose  Is  to  determine  If  the  dam  constitutes  a  hazard  to  human 
life  or  property. 

1.3  Description  of  Project. 

a.  Dam  and  Appurtenances:  Maple  Lake  Dam  is  an  earthfill  embankment 
14.4  feet  high  and  283  feet  long,  excluding  spillway.  The  emergency  spiil 
way  is  located  at  the  left  abutment,  consisting  of  an  earth  channel  having 
a  trapezoidal  cross  section.  The  bottom  width  of  the  spillway  at  the 
reservoir  outlet  is  56  feet.  A  service  spillway,  consisting  of  a  12-inch 
riser  pipe  and  an  8-inch  diameter  outlet  pipe,  is  located  approximately  100 
feet  from  the  right  abutment.  The  outlet  works  was  reported  to  consist  of 
an  8-inch  diameter  asbestos  cement  pipe,  extending  upstream  of  the  riser 
pipe  to  the  reservoir  and  terminating  with  two  sections  of  an  8-inch  dia¬ 
meter  vitrified  clay  pipe,  having  a  concrete  plug  at  the  inlet. 

b.  Location :  Maple  Lake  Dam  is  located  on  a  branch  of  Blackwater 
Run  in  Elkland  Township,  Sullivan  County,  0.7  mile  northeast  of  State 
Route  154  at  Estella,  Pennsylvania.  The  dam  and  reservoir  are  contained 
within  the  Overton,  Pennsylvania  7,5  Minute  Series  USGS  Quadrangle  Map,  at 
Latitude  N41O31'07"  and  Longitude  W76°36'55".  A  Location  Map  is  shown  in 
Exhibit  E-l. 

c.  Size  Classification:  Small  (14.4  feet  high,  126.5  acre-feet 
storage  capacity  at  top  of  dam). 

d.  Hazard  Classification:  High  (see  paragraph  3.1e). 

e.  Ownership:  Russell  E.  Houk,  605  Country  Club  Drive,  Bloomsburg, 
Pennsylvania  17815. 
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f. 


Purpose  of  Dam:  Recreation  and  fire  protection. 


g.  Design  and  Construction  History:  Maple  Lake  Dam  was  designed  by 
W.R.  Stepp,  Registered  Professional  Engineer  of  Laporte,  Pennsylvania. 
Exhibits  E-2,  E-3  and  E-4  Indicate  the  final  revises  plans  for  which  a 
construction  permit  was  Issued  to  Baumunk  Lumber  Company  (the  original 
owner)  by  the  Pennsylvania  Water  and  Power  Resources  Board  on  September  9, 
1953.  Construction  started  in  1953  under  the  direction  of  the  design 
engineer  and  was  completed  In  August  1954.  Although  "as-built"  drawings 
are  not  available,  construction  specifications,  observed  deviations  from 
the  original  design  and  pertinent  correspondence  are  on  file  with  the 
Pennsylvania  Department  of  Environmental  Resources  (PENNDER). 

h.  Normal  Operational  Procedure:  The  pool  Is  maintained  at  the  ser¬ 
vice  spillway  crest  elevation  with  excess  Inflow  discharging  over  the 
service  and  emergency  spillways  Into  a  Branch  of  Blackwater  Run. 
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1 . 4  Pertinent  Data. 

a.  Drainage  Area;  (square  miles)  0.62 


b.  Discharge  at  Damslte:  (cfs) 

Maximum  known  flood  at  damslte  since  construction  Not  Known 

Outlet  works  at  normal  pool  elevation,  when  operable  4 

Spillway  capacity  at  maximum  pool  elevation 

Design  Conditions  Not  Known 

Existing  Conditions  624 

c.  Elevation:  (feet  above  msl )  See  paragraph  3.1a  for  Datum 
Top  of  dam 

Design  Conditions  1578.6 

Existing  Conditions  1578.0 

Maximim  Pool 

Design  Conditions  1578.6 

Existing  Conditions  1578.0 

Normal  Pool  (at  crest  of  service  spillway)  1575.6 

Upstream  invert  outlet  works  Not  Known 

Downstream  invert  outlet  works  1^563.6 

Streambed  at  toe  of  dam  1563.6 

d.  Reservoir  Length:  (feet) 

Normal  Pool  1460 

Maximum  Pool  (at  top  of  dam)  1560 

e.  Storage:  (acre-feet) 

Normal  Pool  76.7 

Maximum  Pool 

Design  Conditions  Not  Known 

Existing  Conditions  126.5 
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f.  Reservoir  Surface:  (acres) 

Normal  Pool 

Maximum  Pool 
Design  Conditions 
Existing  Conditions 
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Not  Known 
17.2 


g.  Dam : 


Type  -  Earthf 1 1 1  Embankment 

Length  -  (ffcet)  -  excluding  spillway  283 

Height  (feet)  14.4 

Top  Width  (feet) 

Design  Conditions  8.0 

Existing  Conditions  -  (varies  from  7.5'  at  the  right  abutment 

to  15'  near  the  left  abutment). 


Side  Slopes 

Design  Conditions 

Upstream  1V:2.5H 

Downstream  1V:2H 


Existing  Conditions 

Upstream  -  Vary  from  1V:2H  near  the  right  abutment  to  IV : 3H 
near  the  left  abutment. 

Downstream  -  Vary  from  1V:3H  at  the  right  abutment  to  1 V : 4 . 5H 
at  the  left  abutment. 


Zoning -Homogeneous  earthfill  embankment. 

Cutoff  -  6'  wide  trench,  having  1 V : 1 H  side  slopes  and  excavated  to 
impervious  foundations  under  the  entire  length  of  the 
embankment. 


Impervious  Core 

Foundations  -  Compacted  backfill  within  cut-off  trench. 
Embankment  -See  Zoning 

Grout  Curtain  None 


h .  Diversion  and  Regulating  Tunnel : 


None 


1 .  Spillway: 

Type 

Service  Spillway  -  12"  diameter  riser  pipe  and  8"  diameter 

outlet  pipe. 

Emergency  Spillway  -  An  earth  channel,  having  a  trapezoidal 

cross  sectional  area. 


Crest  Elevation 

Service  Spillway  -  Top  of  riser  pipe  1575.6 

Emergency  Spillway  -  At  outlet  from  reservoir  1575.8 

At  spillway  bridge  section  1574.7 

Length  of  Crest  (feet) 

Service  Spillway  -  circumference  of  riser  pipe  3.1 

Emergency  Spll lway  56 
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1.  (spillway  -  continued) 

Upstream  Channel  -  Bottom  slope  3X  (upstream  of  bridge). 

Downstream  Channel  -  3*  along  the  first  18  feet  (downstream  of 

bridge),  steepening  to  8<  downstream  of  the 
embankment. 


j.  Outlet  Works: 

Type  -  8-1nch  diameter  translte  pipe,  extending  Into  the  reservoir 
from  the  bottom  of  the  riser  pipe  and  terminating  with  two 
sections  of  vitrified  clay  pipe. 

Length  (feet)  80 

Closure  and  Regulating  Facilities  -  a  concrete  plug  at  the  pipe 

inlet.  Release  of  water  by 
breaking  the  clay  pipe. 

Access  -  From  boat  (by  probing),  or  by  diving. 
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SECTION  2 
ENGINEERING  DATA 


2 . 1  Design. 

a.  Data  Available:  Design  data  available  for  review  consist  of  the 
1953  drawings,  specification?.  Inspection  reports,  correspondence  and 
photographs  obtained  from  PENNDER  files.  Design  drawings  and  photographs 
depicting  conditions  during  and  after  construction  of  the  facility  are 
presented  in  Apc-rndix  E. 

b.  Design  Features; 

(1)  Z,;.Lar.kr,icnt :  The  dam  was  Jes  i  gi<ed  as  a  homogeneous  earthfill 
embankment  with  1V:2.5H  (1  Vertical  on  2.5  Horizontal)  upstream  slope  and 
1V;2H  downstream  slope  A  cut-off  trench  with  a  6-foot  bottom  width  and 

1 V :  1 H  side  slopes  was  to  be  excuvated  to  imc^i  vious  foundations  under  the 
entire  length  of  the  embankment  and  backfilled  with  compacted  earthfill 
from  unspecified  borrow  sources.  Earthfill  was  to  be  placed  on  the  cleared, 
grubbed  and  stripped  embankment  foundations  in  6-inch  lifts  and  compacted 
with  at  least  10  passes  of  a  sheeps  foot  roller,  having  a  tooth  pressure 
of  not  less  than  500  pounds  per  square  inch,  to  the  required  density. 
Three-inch  lifts  were  to  be  placed  in  areas  inaccessible  by  a  roller  and 
to  be  compacted  with  pneumatic  tampers.  The  upstream  slope  was  to  be 
protected  by  a  minimum  of  12-inch  riprap,  from  the  top  of  the  embankment 
crest  to  a  6-foot  vertical  distance  below  the  crest,  or  to  a  3-foot  vertical 
distance  below  the  normal  pool.  The  downstream  slope  was  to  be  seeded. 

The  width  of  the  embankment  crest  was  to  be  8  feet. 

(2)  Appurtenant  Structures: 

(a)  Service  Spillway:  The  spillway  was  to  consist  of  a 
12-inch  diameter  transite  pipe  riser  with  crest  elevation  3  feet  below 
the  top  of  the  dam.  An  8-inch  diameter  transite  pipe  was  to  convey  spill¬ 
way  discharges  into  the  streambed. 

(b)  Emergency  Spillway:  The  spillway  was  to  be  excavated 
into  hard  shale  on  the  left  abutment  and  to  consist  of  a  trapezoidal 
cross  sectional  area,  having  a  60-foot  wide  bottom  with  a  crest  eleva¬ 
tion  at  the  reservoir  outlet  being  2.5  feet  below  the  crest  of  the  embank¬ 
ment.  The  spillway  outlet  channel  was  to  have  a  curved  alignment  with  a 
60-foot  bottom  width  .. 'd  a  2%  slope,  terminating  approximately  80  feet 
from  the  left  bank  of  the  stream  and  9  feet  above  the  streambed. 

(c)  Outlet  Works :  The  outlet  works  was  to  consist  of  an 
8-inch  diameter  transite  pipe,  extending  from  the  bottom  of  the  service 
spillway  riser  pipe  into  the  reservoir  for  an  approximate  distance  of  27 
feet.  The  entire  length  of  the  8-inch  diameter  outlet  pipe,  both  upstream 
and  downstream  of  the  riser  pipe,  was  to  be  encased  In  6-inches  of  concrete. 
Two  anti-seep  collars,  8  inches  thick  and  extending  2  feet  from  the  concrete 
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encasement,  were  to  be  located  downstream  of  the  cut-off  trench.  The 
outlet  works  Inlet  was  to  consist  of  two  sections  of  VCP  (Vitrified  Clay 
Pipe),  protruding  upstream  of  the  concrete  encasement  and  having  a  con¬ 
crete  plug. 

c.  Specific  Design  Criteria:  The  emergency  spillway  design  criteria 
was  based  on  peak  discharge  of  950  cubic  feet  per  second  (cfs)  per  square- 
mile  drainage  area.  For  the  0.6  square-mile  drainage  area  upstream  of  the 
dam,  the  minimum  required  spillway  discharge  capacity  was  570  cfs. 

2.2  Construction  Records. 

Review  of  the  inspection  reports  and  correspondence  indicates  that 
the  bottom  of  the  emergency  spillway  did  not  terminate  in  hard  shale. 

The  concrete  encasement  for  the  8-inch  diameter  outlet  pipe  was  limited 
to  that  portion  of  the  pipe  between  the  riser  and  the  downstream  anti -seep 
collar.  The  balance  of  the  pipe  was  reported  to  be  placed  on  top  of  bed¬ 
rock.  The  earth  embankment  was  reported  to  consist  largely  of  red  and 
yellow  clay,  intermixed  with  some  sand  and  gravel.  By  carefully  controll¬ 
ing  the  travel  of  the  construction  equipment  over  the  embankment  and  the 
manner  of  placing  the  material 3  an-  embankment  was  produced  varying  between 
91  and  97  percent  of  the  maximum  density  as  determined  by  the  Modified 
Proctor  density  Test.  Due  to  heavy  rains  during  construction,  the  reser¬ 
voir  was  impounded  to  approximately  85  percent  of  its  storage  capacity  on 
two  occasions.  Careful  examination  of  downstream  conditions  by  the 
design  engineer  failed  to  disclose  any  seepage  along  the  outlet  pipe  or 
through  the  embankment. 


2.3  Operational  Records. 

There  are  no  formal  operational  records  for  the  dam. 


Other  Investigations. 


Inspection  of  the  dam  on  July  6,  1S65  indicated  a  growth  of  trees 
and  brush  on  the  downstream  slope  and  the  toe  of  the  embankment.  The  trees 
were  removed  by  the  present  owner  prior  to  September  1965,  as  indicated  in 
Exhibit  E-6,  Appendix  E.  Assignment  of  the  permit  for  the  dam  to  the  pre¬ 
sent  owners  was  approved  by  the  Pennsylvania  Water  and  Power  Resources  Board 
on  October  29,  1965. 


2.5  Eva! uation . 

a.  Availability  of  Data:  Although  "as-built"  plans  for  the  dam  and 
appurtenant  structures  are  not  available,  data  obtained  from  PENNDER  files 
provide  information  relative  to  the  chronology  of  construction  and  devia¬ 
tions  of  construction  features  from  the  original  design. 

b.  Adequacy:  In  the  absence  of  "as-built"  plans  and  formal  construc¬ 
tion  records,  assessment  of  the  structural  integrity  of  the  dam  and  its 


safety  must  be  based  on  the  combination  of  available  cited  data,  visual 
inspection,  performance  history,  as  ‘well  as  hydrologic  and  hydraulic  analysi 
(see  Section  5) . 

c.  Validity:  There  is  no  reason  to  question  the  validity  cf  the 
available  data. 
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SECTION  3 
VISUAL  INSPECTION 


3.1  Observations. 


a.  General :  The  overall  appearance  of  the  dam  is  good.  Deficiencies 
observed  during  the  field  inspection  are  noted  on  the  General  Plan,  Exhibit 
A-l,  and  are  described  In  the  subsequent  paragraphs.  The  profile  and 
typical  sections  of  the  dam  are  presented  In  Exhibits  A-2,  A-3  and  A-4  and 
are  based  on  field  survey  made  on  the  day  of  the  inspection.  The  survey 
datum  for  this  inspection  is  based  on  Interpolation  of  the  USGS  contour 
map,  presented  in  Exhibit  E-l,  Appendix  E.  The  elevations  shown  on  the 
design  drawings  (Exhibits  E-2,  E-3  and  E-4)  are  based  on  a  different  datum 
than  that  of  the  USGS  map.  Therefore,  to  convert  the  elevations  shown  on 
the  appended  design  drawings  to  the  elevations  used  in  this  report,  it  is 
necessary  to  add  20  feet  to  the  elevations  shown  on  the  appended  drawings. 

On  the  inspection  date  (7/14/1981),  the  lake  level  was  at  normal  pool  which 
is  the  crest  of  the  service  spillway  (elevation  1575.6  above  mean  sea  level). 
Visible  features  of  the  dam  and  appurtenant  structures  are  depicted  in 
photographs,  presented  in  Appendix  C. 


b.  Embankment;  Observations  made  during  the  field  inspection  indicate 
that  the  embankment  is  in  good  condition.  The  upstream  slope  above  the 
normal  pool  varies  from  1 V :2H  (1  Vertical  on  2  Horizontal)  near  the  right 
abutment  to  1V:3H  near  the  left  abutment  (see  Photographs  3,  4,  5,  6,  and 
8,  Appendix  C).  The  downstream  slope  varies  from  1 V : 3H  at  the  right  abut¬ 
ment  to  1V:4.5H  at  the  left  abutment  (see  Photographs  5  and  9,  Appendix  C). 
Tc  top  width  of  the  dam  varies  from  7.5  feet  at  the  right  abutment  to  15 
feet  near  the  left  abutment  (see  Typical  Dam  Sections,  Exhibit  E-3,  and 
Photographs  4,  5,  and  9,  Appendix  C).  The  top  of  dam  elevation  is  1578, 
which  is  2.4  feet  higher  than  the  normal  pool.  Hand  placed  riprap  on  the 
upstream  face  was  reported  to  extend  three  feet  below  the  normal  pool  ele¬ 
vation  (see  paraqraph  2.1b  (1)).  The  riprap  is  generally  in  good  condition 
except  for  5  limited  erosion  scarps  (12"  to  18"  high  and  24"  to  36"  wide) 
whore  large  riprap  bouljers  were  displaced.  The  upper  limit  of  the  riprap 
terminates  below  the  crest  of  the  dam,  as  shown  in  Exhibit  A-2  and  Photo¬ 
graph  8,  Appendix  C.  The  visible  portion  of  the  upstream  slope,  the  crest 
of  tha  embankment  and  most  of  its  downstream  slope  are  grassed  and  well 
maintained.  Trees  and  brush  are  located  on  the  lower  slope  of  the  dam  and 
at  the  toe  between  the  left  bank  of  the  stream  and  the  left  abutment  (see 
Exhibit  A-l  and  Photographs  7  and  9,  Appendix  C).  A  wet  area  is  located 
on  the  lower  downstream  slope  of  the  dam,  extending  approximately  10  feet 
to  the  left  and  to  the  right  of  the  outlet  pipe.  The  upper  limit  of  this 
wet  area  forms  a  near  horizontal  line  on  the  downstream  slope,  approxima¬ 
tely  1.5  feet  above  the  outlet  works  Invert  (see  Photograph  7,  Appendix  C). 
The  total  estimated  seepage  flow  from  the  wet  area  was  1  GPM  (Gallons  per 
Minute).  Rock  outcrops  are  visible  in  the  streambed  and  along  the  right 
abutment  (see  Appendix  F). 
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c.  Appurtenant  Structures: 


C 
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(1)  Emergency  Spillway:  The  overall  appearance  of  the  spillway 
Is  good,  except  for  the  growth  of  brush  and  small  trees  (up  to  8"  diameter) 
downstream  of  the  spillway  bridge  (see  Photograph  5,  Appendix  C).  Spillway 
design  features  are  described  In  paragraph  2.1b(2)b  and  shown  In  Exhibit 
E-3,  Appendix  E.  The  observed  features  vary  from  the  design  features.  The 
bottom  width  of  the  trapezoidal  channel  at  the  lake's  outlet  Is  56  feet, 
rather  than  the  60-foot  width  shown  In  the  design  drawings.  The  bottom 
slope  of  the  channel  is  3%  along  the  first  60  feet  of  its  length,  steepen¬ 
ing  to  8%  slope,  downstream  of  the  embankment  (see  Exhibit  A-4,  Appendi/  A), 
The  appended  design  drawings  Indicate  a  ?.%  bottom  slope  along  the  entire 
alignment  of  the  spillway.  The  bottom  width  of  the  spillway  narrows  to  a 
7-foot  wide  outlet  channel  ,  approximately  70  feet  downstream  of  the  afore¬ 
mentioned  break  In  the  channel  bottom  slope.  An  arch  shaped  bridge,  having 

a  wooden  deck  over  steel  beams  and  supported  by  8-inch  diameter  wooden  piles, 
is  located  along  the  dam  axis  and  across  the  spillway  channel  (see  Exhibit 
A-2,  Appendix  A  and  Appendix  D).  The  bottom  of  the  spillway  channel  is 
lined  with  riprap  for  a  distance  of  35  feet  upstream  of  the  break  In  the 
spillway  channel  slope  (see  Exhibit  A-4),  The  crest  elevation  of  the  spill¬ 
way  channel  at  the  lake's  outlet  is  0.2-foot  above  the  normal  pool  level, 
which  is  2.2  feet  below  the  lowest  crest  elevation’ of  the  dam. 

(2)  Service  Spillway;  The  design  features  of  this  facility  are 
describe'*  in  paragraph  2.!b(2)(a),  and  are  shown  in  Exhibit  E-4,  Appendix 
E.  The  existing  conditions  are  presented  in  Exhibit  A-4,  Appendix  A. 

There  was  virtually  no  flow  through  the  service  spillway  on  the  day  of  the 
inspection.  A  trash  rack,  consisting  of  steel  rods,  is  located  on  the  top 
jf  the  riser  pipe  (see  Photograph  6,  Appendix  C).  The  outlet  pipe  and  the 
tailwater  at  the  toe  of  the  dam  are  shown  in  Photograph  7,  Appendix  C.  A 
large  number  of  small  (2-inch  long)  dead  fish  was  found  within  the  first 
50-foot  stretch  downstream  of  the  outlet  pipe.  It  was  reported  that  the 
lake  was  stocked  with  fish  just  prior  to  the  inspection  date.  Rainfall 

on  July  13,  1981  raised  the  lake  level  above  the  normal  pool,  resulting 
in  the  transport  of  the  fish  through  the  service  spillway  into  the  stream. 

(3)  Outlet  Works :  The  outlet  works  design  features  are  described 
in  paragraph  2.1b(2)(c)  and  are  shown  in  Exhibit  E-4,  Appendix  E.  The  in¬ 
let  is  reported  plugged  with  concrete.  Release  of  water  through  the  outlet 
works  is  by  breaking  the  8-inch  diameter  vitrified  clay  pipe  that  protrudes 
from  the  concrete  encasement  at  the  bottom  of  the  reservoir. 

d.  Reservoir  Area:  Approximately  50  percent  of  the  0.6  square  mile 
watershed  is  wooded.  The  right  abutment  is  moderately  steep,  rising  from 
the  normal  pool  level  (elevation  1575.6)  to  elevation  1600  along  a  dis¬ 
tance  of  200  feet.  The  left  abutment  across  the  emergency  spillway  channel 
does  not  exceed  elevation  1580  for  a  distance  of  approximately  200  feet  and 
has  a  slight  depression  whose  low  point  is  at  elevation  1578.2  (see  Exhibits 
A-l  and  A-2,  Appendix  A  and  Photograph  4,  Appendix  C).  Approximately  one 
acre  of  ground  to  the  left  of  the  spillway  bridge  appears  to  be  graded  and 
presumed  to  result  from  borrow  excavation  during  the  construction  of  the 
embankment. 
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Upstream  of  Maple  Lake  Dam  an  Impoundment  owned  by  Keith  McCarty 
Is  located  at  the  northern  part  of  the  watershed  (see  Exhibit  E-l,  Appen¬ 
dix  E  and  Photograph  10,  Appendix  C).  McCarty  Lake  has  a  surface  area  of 
6.5  acres  at  normal  pool,  which  is  2  feet  below  the  crest  of  the  dam. 

The  dam  Is  18  feet  high  and  600  feet  long,  excluding  spillway.  The  spill¬ 
way  channel  has  been  filled  In  and  the  present  spillway  capacity  is  limited 
to  a  flow  through  a  24-inch  diameter  CMP  culvert  under  the  spillway  fill. 
The  Invert  of  this  culvert  is  but  0.5- foot  above  the  normal  pool.  A 
slotted  6-1nch  diameter  PVC  Riser  Pipe  maintains  the  normal  pool  level  In 
the  lake.  The  earthfill  dam  nas  steep  upstream  and  downstream  slopes 
( 1 V : 1 . 5H ) .  The  upstream  slope  has  riprap  protection  and  the  downstream 
slope  is  seeded.  The  crest  of  the  dam  is  located  immediately  upstream  of 
a  road,  shown  in  Exhibit  E-l  and  Photograph  10.  Discharges  from  the  dam 
cross  beneath  the  road  through  a  24-1nch  diameter  CMP  culvert.  The  low 
'nt  on  the  top  of  the  road  Is  approximately  11  feet  below  the  top  of  the 
dam.  It  has  been  reported  (Mrs .  Leljedal  of  the  Village  of  Estella, 
Telephone  (717)  924-3938)  that  the  dam  overtopped  during  the  1972  flood, 
causing  great  concern  in  the  Village  of  Estella. 


e.  Downstream  Channel :  The  average  slope  of  the  stream  along  the 
first  1000  feet  downstream  of  Maple  Lake  Dam  is  5.7%.  A  service  road 
owned  by  the  Maple  Lake  Camp  crosses  the  stream.  The  stream  crossing 
consists  of  a  loose  rockfill,  instead  of  an  open  culvert  to  pass  stream 
flows.  From  the  service  road  to  the  confluence  with  Blackwater  Run,  the 
average  slope  of  the  stream  channel  is  5%.  The  average  slope  of  Blackwater 
Run  below  the  confluence  is  2.5%.  At  least  10  residences  and  business 
establishments  are  located  between  the  dam  and  the  confluence  of  Blackwater 
Run  with  Kings  Creek  (see  Exhibit  E-l  and  Photographs  11,  12  and  13, 
Appendix  C). 


Survev  of  the  downstream  conditions  indicates  that  more  than  a 
few  lives  can  be  lost  and  a  significant  property  damage  incurred  should 
the  dam  fail.  Consequently,  the  Maple  Lake  Dam  is  classified  as  a  high 
hazard  structure. 
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SECTION  4 

OPERATIONAL  PROCEDURES 


4.1  Normal  Operating  Procedure. 

The  reservoir  Is  maintained  at  norma.’  pool  level  with  the  excess 
Inflow  discharging  over  the  service  spillway  into  the  downstream  channel. 
T!ie  upstream  control  for  the  outlet  pipe  is  operable  by  breaking  a  sec¬ 
tion  of  vitrified  clay  pipe,  located  at  the  bottom  of  the  Lake  (see  also 
paragraph  2.1b(2)(c)). 

4.2  Maintenance  of  Dam. 

The  earth  embankment  is  well  maintained  (see  Photographs  5,  6,  8  and 
9,  Appendix  C),  except  for  displaced  riprap  in  five  locations  on  the  up¬ 
stream  slope  (see  paragraph  3.1b)  and  the  trees  and  brush  on  the  bottom 
of  the  downstream  slope  and  at  the  toe  of  the  embankment.  Trees  and  brush 
in  the  spillway  outlet  channel  indicate  that  the  spillway  is  not  properly 
maintained. 

4.3  Maintenance  of  Operating  Facilities. 

There  are  no  mechanically  operating  facilities  for  the  dam.  The 
method  of  operating  the  outlet  works  is  described  in  paragraph  4.1. 

4 . 4  Warni ng  System  in  Effect. 

There  is  no  emergency  operation  and  warning  system  in  effect  at  the 
present  time. 

4. 5  Eva! uation. 

The  overall  appearance  of  the  dam  is  good.  The  maintenance  of  the 
spillway  outlet  channel  is  inadequate.  The  owner  should  institute  regu¬ 
larly  scheduled  maintenance  inspections.  Findings  and  subsequent  main¬ 
tenance  and  repair  work  should  be  documented.  An  emergency  operation  and 
warning  system  and  a  plan  to  evacuate  downstream  population  should  be  in¬ 
stituted  by  the  owner  to  prevent  loss  of  life  resulting  from  a  dam  failure. 
The  warning  system  should  account  for  the  off-season  periods  when  the 
facility  is  unattended. 


•„  -  nr  - 
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SECTION  5 

HYDROLOGY  AND  HYDRAULICS 


5.1  Diislgr.  Data. 

T!ie  permit  given  by  the  Pennsylvania  Water  and  Power  Resources  Board 
stipulates  that  the  spillway  design  meets  the  criteria  to  pass  950  cfs 
(able  feet  per  second)  per  square  mile  of  the  drainage  area  above  the  dam. 
Consequently,  the  spillway  design  capacity  for  the  0.6-square  mile  drainage 
area  above  the  dam  was  570  cfs.  The  drainage  area  above  the  dam  was  veri¬ 
fied  to  be  0.6  square  mile. 

5.2  Experience  Data. 

The  probable  flood  of  record  in  Plackwater  Run  is  the  June  1972  flood. 
Flood  stages  or  flow  records  at  the  damsite  are  not  available.  No  records 
are  available  on  the  maximum  stage  of  the  reservoir  nor  to  indicate  past 
overtopping  of  the  Maple  Lake  Dam.  Mrs.  Russell  E.  Houk,  the  owner's  wife, 
stated  that  during  the  June  1972  flood,  the  depth  of  water  in  the  emergency 
spillway  was  approximately  6  inches.  Flood  marks  from  the  1972  flood  have 
been  reported  for  the  Village  of  Estella,  1.2  miles  downstream  of  the  dam 
(see  paragraph  3.1e). 

5.3  Visual  Observations. 

Based  on  the  visual  inspection  and  field  survey,  described  in  Section 
3  of  this  report,  the  observations  relevant  to  hydrology  and  hydraulics 
are  evaluated  below. 

a.  Embankment;  "he  present  low  point  on  top  of  the  dam  is  at  ele¬ 
vation  1578.0,  or  0. 6-toot  below  the  design  elevation  for  the  top  of  the 
dam. 


b.  Service  Spillway:  The  crest  of  the  12-inch  diameter  riser  pipe 
service  spillway  is  at  elevation  1U75.6.  Flow  over  the  riser  pipe  dis¬ 
charges  through  an  8-inch  diameter  outflow  pipe  into  the  streambed  at  the 
toe  of  the  dam. 


c.  Emergency  Spillway:  The  crest  of  the  emergency  spillway  at  the 
reservoir  outlet  is  at  elevation  1575.8,  or  0.2-foot  higher  than  the 
normal  pool  elevation.  The  emergency  spillway  crest  length  is  56  feet, 
which  is  the  bottom  width  of  the  trapezoidal  shaped  earth  channel  spillway, 
having  a  curved  alignment.  The  bottom  slope  of  the  channel  is  3%  nlong  the 
first  60  feet  of  Its  length,  steepening  to  8%  and  terminating  9  feet  above 
the  streambed  on  the  left  bank  of  the  stream.  A  bridge  spans  the  spillway 
along  the  axis  of  the  dam.  The  cross  section  of  the  spillway  channel  up¬ 
stream  of  the  bridge  Is  irregular  and  the  bottom  width  of  the  channel  is 
narrower  than  the  length  of  the  spillway  crest. 
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d.  Reservoir  Area;  An  upstream  impoundment  (McCarty  Lake)  Is 
locked  at  the  upper  reach  of  the  Maple  Lake  watershed.  McCarty  Lake 
has  a  surface  area  of  6.5  acres  at  normal  pool  that  is  maintained  by  a 
6-1nch  diameter  riser  pipe.  The  present  spillway  consists  of  a  24-Inch 
diameter  corrugated  metal  pipe  whose  Invert  elevation  Is  0.5-foot  above 
the  normal  pool.  The  650-foot  long  earthfill  dam  (Including  a  filled-in 
spillway  channel)  Is  18  feet  high.  McCarty  Dam  was  reported  to  overtop 
during  the  1572  flood.  Should  this  dam  fall  by  overtopping  during  floods, 
the  outflow  resulting  from  the  breached  dam  would  add  to  the  peak  Inflow 
Into  Maple  Lake.  There  are  no  visible  Indications  to  suggest  drastic 
change  in  the  prevailing  watershed  land  use  to  significantly  alter  the  rate 
of  Inflow  into  Maple  Lake  during  extreme  floods. 

e.  Downstream  Conditions:  The  spillway  capacity  Is  not  affected  by 
tailwater  conditions.  Flood  stages  In  the  Village  of  Estella  may  be 
affected  by  the  confluence  of  Blackwater  Run  with  Kings  Creek  (see  para¬ 
graph  3.1e).  Based  on  guidelines  established  for  these  studies,  no  con¬ 
sideration  was  given  to  the  effect  of  the  confluence  on  the  flood  stages 
within  the  hazard  area. 


5.4  Method  of  Analysis. 

Hydrologic  and  hydraulic  evaluation  was  made  in  accordance  with  the 
procedures  and  guidelines  established  by  the  U.S.  Army,  Corps  of  Engineers, 
Baltimore  District,  Phase  I  Safety  Inspection  of  Dams.  The  analysis  has 
been  performed  utilizing  the  HEC-1DB  program  developed  by  the  U.S.  Army 
Corps  of  Engineers,  Hydrologic  Engineering  Center,  Davis,  California.  A 
brief  description  of  program  capabilities,  as  well  as  the  input  and  output 
data  used  specifically  for  this  analysis,  is  presented  in  Appendix  D. 

5.5  Summary  of  Analysis. 

a.  Spillway  Design  Flood  (SDF):  According  to  criteria  established 
by  the  Office  of  the  Chief  of  Engineers  (OCE),  the  Spillway  Design  Flood 
(SDF)  for  the  size  (small)  and  hazard  potential  (hiah)  of  the  Maple  Lake 
Dam  is  between  the  one-half  Probable  Maximum  Flood  (1/2  PMF)  and  the  full 
PMF.  Because  of  the  small  storage  capacity  of  the  reservoir,  the  1/2  PMF 
is  selected  as  the  SDF  for  the  Maple  Lake  Dam. 

b.  Results  of  Analysis;  Pertinent  results  are  tabulated  in  Appendix 
D.  The  analysis  reveals  that  under  the  prevailing  top  of  dam  elevations, 
the  spillway  discharge  is  624  cfs  when  the  water  surface  In  the  reservoir 
reaches  the  low  point  on  the  dam  crest.  This  condition  is  equivalent  to 

a  flood  magnitude  of  approximately  37  percent  of  the  PMF.  Should  the  top 
of  the  dam  be  restored  to  its  design  elevation,  the  spillway  could  pass 
the  SDF  without  overtopping  the  dam.  The  maximum  rates  of  inflow  and  out¬ 
flow  from  the  reservoir,  corresponding  to  a  flood  magnitude  of  PMF,  are 
1893  and  1884  cfs,  respectively.  For  a  flood  magnitude  of  1/2  PMF,  the 
derived  inflow  and  outflow  peak  rates  are  946  cfs  and  878  cfs,  respectively. 
The  dam  is  overtopped  by  0.12-foot  and  0.47-foot  during  peak  outflow  re¬ 
sulting  from  flood  magnitudes  of  40%  and  50%  of  the  PMF.  The  duration  of 
overtopping  that  corresponds  to  the  aforementioned  floods  is  1  and  2.5 
hours,  respectively. 
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5.6  Spillway  Adequacy. 

It  was  judged  that  Maple  Lake  Dam  could  withstand  the  overtopping 
depth  and  duration,  resulting  from  the  selected  SDF,  without  failure. 
Therefore,  the  present  spillway  capacity  Is  rated  as  Inadequate,  but 
not  seriously  Inadequate. 
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SECTION  6 

EVALUATION  OF  STRUCTURAL  STABILITY 


6.1  Visual  Observations. 

The  visual  inspection  of  Maple  Lake  Dam  Is  described  In  Section  3. 
Observations  that  are  relevant  to  the  structural  stability  of  the  dam 
and  appurtenant  structures  are  evaluated  below. 

a.  Embankment :  The  downstream  slope  and  the  visible  part  of  the  up¬ 
stream  slope  are  stable.  The  displaced  riprap,  resulting  In  five  erosion 
scarps  on  the  upstream  slope  of  the  dam,  should  be  repaired  to  prevent 
progressive  erosion  of  the  slope.  The  1  GPM  clear  seepage,  emanating  from 
the  wet  area  at  the  toe  of  the  dam,  does  not  appear  to  be  detrimental  to 
the  stability  of  the  embankment.  Should  the  extent  of  the  wet  area  and  the 
rate  of  seepage  be  Increased  in  the  future,  additional  Investigation  will 
have  to  be  made  and  corrective  measures  taken,  if  required. 

b.  Emergency  Spillway:  Despite  the  steep  slope  of  the  spillway  out¬ 
let  channel,  there  is  no  evidence  of  erosion  on  the  bottom  of  the  channel, 
that  in  time,  can  undermine  the  toe  of  the  dam. 

c.  Service  Spillway  and  Outlet  Works;  Although  computed  outlet  pipe 
velocities  exceed  10  feet  per  second,  there  is  no  erosion  In  the  streambed 
that  can,  in  time,  undermine  the  toe  of  the  dam. 

6 . 2  Design  and  Construction  Data. 

Available  design  and  construction  data  are  inadequate  to  assess  the 
present  stability  of  the  dam;  thus,  the  evaluation  is  based  on  visual 
inspection. 

6.3  Past  Performance. 

The  available  data  do  not  indicate  any  previous  occurrences  of  struc¬ 
tural  problems  in  the  dam  and  appurtenances. 

6.4  Seismic  Stability. 

The  dam  is  located  in  Seismic  Zone  1  and  may  be  subject  to  minor  dyna¬ 
mic  forces  induced  by  earthquakes.  Normally,  it  can  be  considered  that  if 
a  dam  is  stable  under  static  loading  conditions,  it  can  be  assumed  safe  to 
withstand  minor  earthquake  loading.  Although  Maple  Lake  Dam  is  judged  to 
be  structurally  stable  under  the  prevailing  conditions,  no  computations 
were  made  to  evaluate  this  condition. 


SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS  FOR  REMEDIAL  MEASURES 


7.1  Dam  Assessment. 


a.  Safety: 

(1)  Based  on  visual  inspection,  the  Maple  Lake  Dam  is  judged  to 
be  In  good  condition.  Based  on  the  size  and  the  hazard  classification 
of  the  dam,  the  recommended  Spillway  Design  Flood  (SDF)  varies  from  1/2 
PMF  (one-half  of  the  Probable  Maximum  Flood)  to  the  full  PMF.  Because  of 
the  small  storage  capacity  of  the  reservoir,  the  1/2  PMF  is  selected  as 
the  SDF  for  the  Maple  Lake  Dam.  Under  the  present  conditions,  the  spill¬ 
way  will  pass  approximately  37  percent  of  the  PMF.  If  the  top  of  the  dam 
is  restored  to  its  design  elevation,  the  spillway  could  pass  the  SDF  with¬ 
out  overtopping  the  dam.  Overtopping  depth  of  0.47-foot  and  overtopping 
duration  of  2.5  hours  were  calculated  for  a  flood  magnitude  of  1/2  PMF. 

It  was  judged  that  Maple  Lake  Dam  could  withstand  the  depth  and  duration 
of  overtopping  for  the  selected  SDF  without  failure.  Nevertheless,  con¬ 
tinuous  overtopping  of  the  dam  beyond  the  present  spillway  capacity  and 
during  flood  magnitudes  that  are  larger  than  the  1/2  PMF  could  cause  severe 
embankment  erosion  that  may  affect  the  Integrity  of  the  embankment.  There¬ 
fore,  the  spillway  is  rated  as  inadequate,  but  not  seriously  inadequate. 

(2)  Although  the  embankment  appears  to  be  in  good  condition, 
the  displaced  riprap  on  the  upstream  face  of  the  dam  and  the  brush  and 
trees  in  the  spillway  outlet  channel  on  the  lower  downstream  slope  and 

at  the  toe  of  the  dam  indicate  that  these  deficiencies  should  be  remedied 
and  included  within  the  maintenance  program  for  the  dam. 

(3)  There  is  no  warning  system  and  evacuation  plan  in  effect  at 
the  present  time. 

b.  Adequacy  of  Information.  The  data  collected  from  previously 
cited  dam  inspection  reports,  past  performance,  visual  inspection  and  com¬ 
putations  performed  as  part  of  this  study  are  sufficient  for  the  Phase  I 
safety  assessment,  delineated  in  sub-paragraph  a.,  above. 

c.  Urgency:  The  recommendations  in  Paragraph  7.2  should  be  imple¬ 
mented  as  soon  as  practical  or  as  dictated  by  the  recommended  additional 
investigations  that  follow. 

d.  Necessity  for  Further  Investigations:  In  order  to  accomplish 
some  of  the  remedial  measures  outlined  In  paragraph  7.2,  further  investi¬ 
gations  will  be  necessary. 

7 . 2  Recommendations  and  Remedial  Measures. 

a.  The  following  investigations  and  remedial  measures  are  recommended 
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for  Immediate  Implementation  by  the  owner. 

(1)  Raise  the  top  of  the  dam  to  Its  design  elevation  so  that 
the  capacity  of  the  spillway  can  be  Increased  to  pass  the  SDF  without 
overtopping  the  dam. 

(2)  Fill  In  the  Isolated  scarps  on  the  upstream  face  of  the  dam 
with  appropriate  filter  material  and  replace  the  dislodged  riprap  at 
these  locations. 

(3)  Remove  trees  and  brush  from  the  spillway  outlet  channel, 

the  lower  downstream  slope  and  the  toe  of  the  dam. 

(4)  Monitor  the  rate  and  clarity  of  seepage  flow  at  the  toe  of 

the  dam,  as  well  as  the  horizontal  and  vertical  extent  of  the  wet  area  on 

each  side  of  the  outlet  pipe.  Take  appropriate  action  as  required. 

All  monitoring  programs,  design,  and  supervision  of  remedial 
measures  should  be  performed  by  a  Professional  Engineer,  experienced  in 
the  design  and  construction  of  dams. 

b.  In  addition,  it  is  recommended  that  the  owner  take  the  following 
precautionary  operational  and  maintenance  measures: 

(1)  Develop  a  detailed  emergency  operation  procedure  and  warning 
system  to  facilitate  timely  and  orderly  evacuation  of  the  downstream  popu¬ 
lation  if  any  hazardous  conditions  at  the  dam  are  observed. 

(2)  When  warnings  of  a  storm  of  major  proportions  are  given  by 
the  National  Weather  Service,  activate  the  emergency  operation  and  warn¬ 
ing  system  procedures. 

(3)  After  satisfactory  implementation  of  the  remedial  measures 
resulting  from  the  recommended  additional  investigations,  institute  a 
formal  inspection  and  maintenance  program  for  the  dam.  As  presently  re¬ 
quired  by  the  Bureau  of  Dams  and  Waterway  Management  of  PENNDER,  the  pro¬ 
gram  shall  Include  an  annual  inspection  of  the  dam  by  a  Professional 
Engineer,  experienced  in  the  design  and  construction  of  dams.  Deficiencies 
found  during  annual  inspections  should  be  remedied  as  necessary. 
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APPENDIX  A 


VISUAL  INSPECTION  -  CHECKLIST  AND  FIELD  SKETCHES 


SECTION 


SPILLWAY  SECTION 


CHECK  LIST 


RECORDED 


JUNCTION  OF  EMBANK¬ 
MENT  AND  ABUT-  Good.  No  erosion  or  leakage. 

MENT.  SPILLWAY 


Brush  and  small  trees  along  Lower  downstream  slope  &  toe 
One  30"  Ash  Tree  at  toe  15'  Left  of  outlet  pipe. 
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DESCRIPTION  OF  DOWNSTREAM 

HAZARD 

DISTANCE 

DOWNSTREAM 

OF  DAM  (FT) 

PROXIMITY 

TO  STREAM 

DESCRIPTION  OF  BUILDINGS 

DISTANCE 

FEET 

HEIGHT  ABOVE 
STREAMBED 

5000 

Mobile  Home 

200  Left 

4' 

6100 

2-Story  Green  Residence 

20  Right 

9.8' 

6200 

*  L  &  H  Lumber  Co.  -  Main  Bldg. 

50  Left 

7.0' 

6200 

2-Story  White  Dwelling 

50  Right 

7.0' 

6500 

*  1*5  Story  Green  Dwelling 

30  Right 

9.5' 

6650 

l»s  Story  Repair  Shop 

30  Right 

8.0' 

6700 

Mobile  Home 

30  Right 

6.5' 

6700  -  6900 

3  Homes  50  to  150  Right 

10.0'+ 

7000 

Darway  Nursing  Home  below 

160  Right 

15.0'+ 

confluence  with  Kings  Creek 


*  Reported  to  be  flooded  in  the  1972  flood . 
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APPENDIX  B 


ENGINEERING  DATA  -  CHECKLIST 


CHECK  LIST 
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None  since  construction.  For  reported  design  deviations,  see 
MODIFICATIONS  paragraph  2.2,  Section  2. 


CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 

SIZE  OF  DRAINAGE  AREA: _ 0,62  square  mile, 

ELEVATION  TOP  NORMAL  POOL.  1575.6 _ STORAGE  capacity  76.7  acre-feet 

ELEVATION  TOP  FLOOD  CONTROL  POOL  _Jifl _ STORAGE  CAPACITY.  NA . 

ELEVATION  MAXIMUM  DESIGN  POOL  1578.6  _  STORAGE  CAPACITY  Unknown 

ELEVATION  TOP  DAM:  1578.0  _  STORAGE  CAPACITY:  _  126 .5  _acre.-_fe.et _ 


NDIID#  PA-01026 
PENNDER  ID#  5,7-38 


SPILLWAY  DATA 

CREST  ELEVATION: 
TYPE:  _ 


SERVICE  SPILLWAY 
_ 1575.6 

1211  Dia.  Riser  Pipe 


crest  length: _ LiA1. .  (clrcumfenence) 

CHANNEL  LENGTH:  45*  of  8"  Dia.  Pipe 

SPILLOVER  LOCATION:  Near  right  abutment _ 

NUMBER  AND  TYPE  OF  GATES:  None _ 


EMERGENCY  SPILLWAY 
_ 1575.8 _ 

Trapezoidal  Earth  Channel 

_ 55  ...feel _ 

140 1  approx.  (Total  Lpngth) 
Left  abutment 


OUTLET  WORKS 

TYP£;  _ 8“  diameter  transite  pipe _ 

LOCATION  Extending  upstream  of  riser  pipe _ 

ENTRANCE  INVERTS:  Not  known _ 

EXIT  INVERTS:  Elevation  1563,6 _ 

EMERGENCY  DRAWDOWN  facilities  Two  sections  of  8"  dia.  VCP,  plugged 

at  inlet.  Operable  by  breaking. 

HYDROMETEOROLOGICAL  GAGES 

TYPE:  _ None _ 

LOCATION:  _ M _ _ 

RECORDS.  .  N-A _ _ 

MAXIMUM  NON-DAMAGING  DISCHARGE:  Ml c.fs _ 
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APPENDIX  C 


PHOTOGRAPHS 


EXHIBIT  C-1 


MAPLE  LAKE  DAM 
PHOTOGRAPHS  LOCATION  MAP 


UPSTREAM  VIEW  OF  MAPLE  LAKE  (7/14/1981) 


VIEW  OF  DAM  FROM  RIGHT  ABUTMENT  6.  SPILLWAY  BRIDGE  WITH  TREE  CHOKED  OUTLET  ON  RIGHT 


0.  UPSTREAM  SLOPE  OF  DAM 

(SHOWING  UPPER  LIMIT  OF  RIPRAP) 


(WET  AREA  20‘  LONG  &  1.5*  ABOVE  INVERT) 
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appendix  o 


hydrology  and  hydraulics 


SUMMARY  DESCRIPTION 
OF 

FLOOD  HYDROCRAPH  PACKAGE  (IIEC-1) 

DAM  SAFETY  INVESTIGATIONS 

The  hydrologic  and  hydraulic  evaluation  for  this  inspec¬ 
tion  report  has  employed  computer  techniques  using  the  Corps 
of  Engineers  computer  program  identified  as  the  Flood  Hydro¬ 
graph  Package  (HEC-1)  Dam  Safety  Version. 

The  program  has  been  designed  to  enable  the  user  to  perform 
two  basic  types  of  hydrologic  analyses:  (1)  the  evaluation  of 
the  over-topping  potential  of  the  dam,  and  (2)  estimate  the 
downstream  hydrologic-hydraulic  consequences  resulting  from 
assumed  structural  failures  of  the  dam.  A  brief  summary  of 
the  computation  procedures  typically  used  in  the  dam  over¬ 
topping  analysis  is  shown  below. 

Development  of  an  inflow  hydrograph  to  the  reservoir. 

Routing  of  the  inflow  hydrograph (s )  through  the  reser¬ 
voir  to  determine  if  the  event(s)  analyzed  would  over¬ 
top  the  dam. 

Routing  of  the  outflow  hydrograph fs)  of  the  reservoir 
to  desired  downstream  locations.  The  results  provide 
the  peak  discharge,  time  of  the  peak  discharge  and 
maximum  stage  of  each  routed  hydrograph  at  the  outlet 
of  the  reach. 

The  output  data  provided  by  this  program  permits  the  com¬ 
parison  of  downstream  conditions  just  prior  to  a  breach  failure 
with  that  after  a  breach  failure  and  the  determination  as  to 
whether  or  not  there  is  a  significant  increase  in  the  hazard 
to  loss  of  life  as  a  result  of  such  a  failure. 

The  results  of  the  studies  conducted  for  this  report  are 
presented  in  Section  5. 

For  detailed  information  regarding  this  program,  refer  to 
the  Users  Manual  for  the  Flood  llydrograph  Package  (IlliC-l),  Dam 
Safety  Investigations  prepared  by  the  Hydrologic  Engineering 
Venter,  IJ.S.  Army  Corps  of  Engineers,  Davis,  California. 
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appendix  f 


GEOLOGY 


MAPLE  LAKE  DAM 


APPENDIX  F 
GEOLOGY 


The  Maple  Lake  Dam  and  reservoir  area  are  located  within  the  Gla-‘ 
elated  Allegheny  Plateau  Section  of  the  Appalachian  Plateau  Physiographic 
Province.  Except  where  bedrock  is  exposed,  deposits  of  glacial  drift  of 
variable  thickness  cover  much  of  the  area.  The  drift  was  deposited  by 
the  Wisconsin  Ice  Sheet  during  the  Pleistocene  period  of  geologic  time. 

The  glacial  drift  is  composed  primarily  of  till  which  is  a  reddish- 
brown,  unsorted,  compact  mixture  of  clay,  silt,  sand,  gravel,  and  cobbles 
with  occasional  boulder  sized  pieces.  The  stone  pieces  are  sub-angular 
to  rounded  and  consist  mainly  of  sandstone  and  siltstone  derived  from  the 
Catskill  Formation,  the  dominant  rock  formation  in  the  area.  The  clay 
content  and  compact  nature  of  the  till  makes  it  a  relatively  impervious 
soil  type. 

Some  deposits  of  glacial  outwash  and  Kame  terraces  are  also  found 
in  the  area.  These  deposits  are  composed  of  loose,  poorly  sorted  to 
stratified  deposits  of  silt,  sane,  and  gravel.  The  Kame  and  outwash  de¬ 
posits  are  generally  very  pervious. 

Other  loose,  pervious  soils  in  the  area  are  recent  deposits  of 
alluvial  silt,  sand,  and  gravel  with  some  clay.  These  soils  are  localized 
and  limited  to  streambeds  and  flood  plain  areas. 

The  bedrock  underlying  the  entire  dam  and  reservoir  area  is  the  Cats¬ 
kill  Formation  of  the  Susquehanna  Group.  This  group  of  formations  is  of 
Upper  Devonian  age.  The  Catskill  strata  generally  consists  of  well  indur¬ 
ated  red  shale,  siltstone  and  fine  sandstone  with  some  gray,  green  and 
brown  shale,  siltstone  and  sandstone  layers.  Occasional  conglomeratic 
layers  are  encountered.  The  red  shales  are  the  dominant  lithology  and  the 
residual  soils  derived  from  this  rock  are  usually  high  in  clay  and  silt 
and  contain  numerous  flaky  and  angular  fragments  and  flat,  slabby  boulders. 
The  dam  was  constructed  with  residual  soils  from  a  borrow  area  on  the  left 
abutment. 

The  regional  structure  of  the  bedrock  in  the  area  indicates  that  the 
bedrock  underlying  the  dam  and  reservoir  area  is  gently  folded.  Surface 
exposures  of  red  shale  bedrock  about  75  feet  downstream  of  the  dam  on  the 
right  abutment  strike  N30°-40°W  and  dip  5°-10°SW.  Red  shale  is  also  ex¬ 
posed  75  feet  upstream  of  the  dam  on  the  right  abutment  where  it  strikes 
NS  and  dips  10°W.  Red  shale  and  fine  grained  sandstone,  exposed  in  six 
to  ten  foot  cliffs  200  feet  upstream  of  the  dam  on  the  right  abutment, 
strike  N20°-40°W  and  dip  10°-15°SW.  The  right  end  of  the  dam  is  probably 
founded  on  bedrock. 

Ref.  :  Ground  Water  of  Northeastern  Pennsylvania ,  Stanley  W .  Lohman , 

1937 ;  Bulletin  W-4 }  Pennsylvania  Geologic  Survey. 


F-l 


0  1  2  3  4  S 


SCALE:  1":  4  MLE8 


10  MILES 

□ 


PENNSYLVANIAN 


LEGEND 


ANTHRACITE  REGION  DEVONIAN 


Poftl-Pntti'villo  Pormutlnns  (jppjrp 

ttmtrn  nr  mm  w  unitattm**  nn«f  nknlet  mulk 

nnmt  mnwinmimte  nmmtrmrn*  mint- 


CENTRAL  ANH  EASTERN  PENNSYLVANIA 


Poltavlllr  Croup 

/. MfAf  fn  fOfli  pr  (frRTHTrV  ttnmri- 

•  tr>*r*  f»R*f  fA«flpWriH/f|l  H'tlh  if»rwr  Wlllf- 
tlhlr  •  nut.  i  nrl »  Hr  n  Shn  rp  JlfninilniN, 

and  T*nniWi»#  Ann  P#rn ««> 

liana. 


Ofiwnyo  Formation 

^rrtH'RiaA  «»//  arn*.  ft»tr  nm/ 

mrifliim  *rtarf*fuiir*  irrfA 

*hti>r  rtr»«f  nrrtlffri'f#  mlrn  iTiiim  lrn»r<, 
fnWmlrf  rrff  nhnlr*  which  krrnpie  fHMtf 
KNntrpnM*  riinfMiiri/,  Hrtnlinn  In  Ippf 
Onwnpo  nr><  prnPrtl 


MISSISSIPPIAN 


Munch  ('hunk  Formation 

lit ’I  *Art/r,  with  Ahin'M  In  mrrr Ht»k  $\  n|| 
""'"II  wimiAIomm,  imiIiii/i«  fi‘irrnAMr» 
f  > ,tifmh,nr  ,»  Enpelfr,  \Yr*tmnerlnn4 ,  nurf 
.■•ihiiii.  f  ruNaftM  L'l^lAnnnfl  /,(N«raf<tNR 
N*  fAr  Knmr  tn  mtHlhwmtrr*  /Yaniy/Maia. 


IVono  (Jrniip 

# ’*  *«/••»*■  t m»i mttp  U i <t |p.  Am»/.  wriMip* trt r*»p- 
A.  M>  •/  ■•imffnmriflA  rtliif  RtNi/afnHi  ffl/A 

•■■HU  "Aill*.  IHi/wilil  HI  fAi  A  fifttllnrh  lit  H 

littraiinM,  .VArmt hijo,  f  Vim  Am?*, 
r  » —  *  M-rff/H,  f  "i  i  m,  «Hff  K*hvp  Form* 

ficiM  I'lifN'fM  f»n>  of  fl*IPil|rn"  rtf 

/,  f'wM**  »*»  Pnffrr  7'tnon  rnNaliri. 


NOTE: 

GEOLOGIC  MAP  AND  LEGEND 
OBTAINED  PROM  GEOLOGIC  MAP 
>f  PENNSYLVANIA  BY  PA. 
TOPOGRAPHIC  AND  GEOLOGIC 
SURVEY,  DATL0  19S0 


Cittnkill  Formation 

Chtrflp  rril  ft,  hmwni*h  »hntf  a  nd  mnnti 
nttinm.  iitilyilea  art ip  unit  grermnh  **»«</ 
nb>nr  ImiffN'i  nnaifif  Elk  htnHHlntn, 
/ln*f*tlttlr,  Shoknln.  n  iH  IMntvnr*  Hirer 
in  f hr  rnnl. 


Marino  l>p«ls 

(t>»u  In  ntive  brown  phnlrp,  nrnputirkra 
nml  wtn*Mf“nrji.  fn»f«nn  "f  *Armn»i9"  hrili 
find  "fiti  f'lijr  '  hrti*  tnrlif*/i  iti?  //iirlfl. 
flmlltn .  /fipifll,  ifnr/  friitimfr*  Hnrh 
Tulip  Limn»#f»nr  «f  fcnw 


Suaqurhanna  Croup 

/frtrArrf  /l»ir  u»  "f'Armif «»;.  I  'n /»<-(//  rn?i 
N»f/  n/1  ,S>r<M| rV  /Vhii»^/|’i|  nit  SnM’RR 

f'nrnffy  rrpoHa,  AnrAii  on  “f  *Arimi  up"  airf* 
*•/ 1 1  nr 


PHASE  1  INSPECTION  REPORT 
NATIONAL  9AM  INSPECTION  PROGRAM 


MAPLE  LAKE  DAM 
GEOLOGIC  MAP 


AUGUST  ,  1981 


GEO  -  Technical  Sarvtcaa,  loo 
HARRISBURG.  PA 


EXHIBIT  F 


